-iiiAnisomycin, an inhibitor of brain protein synthesis, was used to control the time and duration of protein synthesis occurring in mice, after they were trained on a one-trial passive avoidance task. It was foUnd that if synthesis was stronly inhibited for 6 -8 hours, a high perc~ntage of the subjects were amnestic. However, if small amounts of protein synthesis were allowed to occur by permitting some limited recovery of protein synthesis, then memory was established. The longer the duration of this controlled synthesis and the closer it occurred to training, the greater the percentage of subjects remembering the training. This study carries fonvard our research (4,5,6) andthat of others (~., 1,3,7) in which inhibitors of protein synthesis are employed in order to elucidate biochemical processes involved in longterm memory. A brief recapitulation of some earlier research will provide necessary background for the questions to be taken up in the present study.
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Flood et al. 1 This study carries fonvard our research (4, 5, 6) andthat of others (~., 1, 3, 7) in which inhibitors of protein synthesis are employed in order to elucidate biochemical processes involved in longterm memory. A brief recapitulation of some earlier research will provide necessary background for the questions to be taken up in the present study.
While the,agents Cycloheximide (2, 4, 7, 8, 9) and Acetoxycycloheximide (1, 3) have frequently been employed in such studies, we have found Anisomycin (5, 6) to be particularly useful for b/o reasons: (a) the duration of inhibition of protein synthesis in mouse brain can be controlled by giving successive injections of Anisomycin (Ani) at 2-hr intervals (5) , and (b) an injection that produces about 2 hrs of in -- hibition at 80% or greater --or even a series of such injections --is far below the lethal dose of the drug (5) . The degree of amnesia has been found to depend upon both the duration of inhibition and several parameters of the passive-avoidance training situation (shock intensity and latenci~s to enter and to escape the training box)j
As strength of single-trial training was increased, a single pre-.
training injection of Ani was found to become less effective in causing amnesia. This was also true when multiple injections were employed. of increasing training strength and the duration of inhibition of brain protein synthesis, it has in principle been demonstrated that for any 2 increase in training st~ength that blocks amnesia, a duration of inhibition exists that will reestablish the amnesia. Similarly for any duration of inhibition that blocks memory, a greater training strength exists that will block the amnesia (5, 6) .
From our previous studies we concluded that during inhibition of brain protein synthesis the brain retains the capacity to synthesize specific memory-related protein(s) such that, if inhibition is not sufficiently long, synthesis of memory-related protein(s) will occur after inhibition is terminated. In the studies that follow, we have used the inhibitor Ani to control the duration and the time at which memory related , protein synthesis is able to occur. This was accomplished by permitting a partial recovery from inhibition at various times and for various durations during the inhibition period. This enabled us to test the extent to which the eNS retains the capacity to direct memory-related protein(s) synthesis over an inhibition period that is needed to ach.eve a high level of amnesia.
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INHIBITION OF BRAIN PROTEIN SYNTHESIS
From the work that has been published (5) on the inhibition of brain protein synthesis by Ani, it was possible to determine the time course 
BEHAVIORAL EFFECTS

Materials and Procedures
The subjects used in the experiments were C5781/Jf female mice about 60 days of age (18-20 gm). The colony, maintained at the Dept. of Psychology, Univ. of Calif., Berkeley,. was in its 29-34th generation of inbreeding. The training, testing and apparatus have been previously described (4, 5) . In brief, subjects were trained in a one-trial passive avoidance apparatus which consisted of a black start compartment joined toa white shock compartment by a partion containing a mousehole. Subjects were permitted to enter the white compartment through the mousehole whereupon the' received a_foot-shock until they returned to the black compartment. On the retention test given 1 week after training, the mice were placed into the black compartment and the time required for the subject to enter the white compa~tmeht was taken as a measure of retention. A latency-to-enter the white'shock compartment on the test day of 20 sec or less was defined as amnesia.
Throughout, Ani was administered in 0.25 ml of a 2 mg/ml solution/injection.
All injections were given under very light ether anesthesia. The times that injections were given will be described under each experiment. Training and testing were done between the hours of 7 AM and 1 PM which was during the early part of the 1 ight cycle. Procedures.
Training in all cases was begun 15 min after the subject received its first injection. Subjects were given moderatly strong training at a shock intensity of 0.33 rna in training condition III: training latency of 1 -4.9 sec, escape latency of 0.05 -0.08 min. (The training latency is the time the mouse takes to step from the black start box into the white compartment on the training day. The escape latency is the time from shock onset in the white compartment until the mouse returns to the black compartment.)
Flood et ale 5 
Results
As can be seen in Figure 1 , the third injection of Ani was critical in obtaining amnesia, since Ani+Ani showed only 10% amnesia whereas Ani+Ani+
Ani showed 60% amnesia. Thus the capacity for synthesizing memory-related protein(s) existed over some portion of the third 2 hr period Ci.!~, from were the minimum necessary to obtain significant amnesia under these conditions of training (Ani+Ani+Anf = 15%, Ani+Ani+Ani+Ani = 85% amnesia).
The procedure used 9 conditions: 3 delay periods (20, 40, or 60 min) at 3 injection intervals (1-2, 2-3, or [3] [4] .
Two amnestic trends are present: one occurs across delay times, the other across injection intervals (Table 1) . At the somewhat higher training strength, it is clear that the greater the duration of the delay period,
the lower the percentage of amnestic subjects. This was true for each of the times at which the delay period was used (i.e., between injections given at 2, 4, or 6 hrs). The second is a weak but regular trend across Over this period the capacity to synthesize the memory-related protein(s) appears to be nearly constant, since in Experiment 2 the percent amnesia did not differ significantly between injection intervals 1-2 and 2-3
for the various delay intervals employed ( Table 1 ). The groups used in were required to produce amnesia (Table 1 . Ani+Ani+Ani+Ani = 85% amnesia. Ani+Ani+Ani = 15% amnesia).
The noVel aspects of this study were (a) to permit quantifiable amounts of, protein synthesis at stipulated times after training and (b)
to determine the effect of such controlled amounts of synthesis on memory.
,Within each of the three experiments. it was -seen that as more protein was synthesized, the probability increased that the subjects would remember the training. Table 1 showed that it made very little difference in the percent amnesia whether protein synthesis occurred between injectiont and 2 or between 2 and 3 (i.e., ·2 or 4 hrs after. training). But if protein synthesis was only permitted between injections 3 and 4 (6 hrs after training), then the reduction in the percent amnesia was non-significant except for the 60 min delay period. If we assume that the expression of memory requires a fixed minimal amount of protein, then it would be true that the rate of production of this protein (s) must be slower 6 hours after training than 2 or 4 hours after traininr since it took more time for sObjects in the 6 hour group to synthesize enough protein to show retention (i.e., 60 min) than for the subjects assigned to the 2 or 4 hour groups {i.e., 40 minl.
It appears that the duration of inhibition must extend over a period long enough for the rate ofmemor-y~elated protein synthesis to decline significantly if memory formation is to be blocked. It will be!of considerable interest to know what maintains this capacity in the eNS such that memory formation can occur many hours after training.
Failure to obtain amnesia with inhibitors of protein synthesis has generally been accounted for in two ways: (a) overtraining or (b) leakage 
